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Abstract 
 
This paper examines data on Spanish Public Universities for 2002 to 2004 to determine the 
geographical location of the most efficient universities, that is, we aim to identify whether the 
universities located in the richest regions are more efficient than those in the poorest regions. We 
employ Data Envelopment Analysis (DEA), a robust nonparametric frontier technique, that enables us 
to benchmark and rank decision-making units. DEA applies multiple inputs and outputs to measure the 
efficiency of the universities. The results on whether there is a relation between university efficiency 
and the wealth of the region show that the richest regions have more higher education institutions, 
universities and that the universities located in rich regions are more efficient than those in poor 
regions. 
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1. INTRODUCTION 
 
Higher education institutions have undergone important changes since the 1970s. In the 1970s, 
the increased numbers of young people reaching higher education age accompanied by the rapid 
economic development that was occurring, stimulated growth in higher education. As a consequence, 
universities became much bigger institutions, and new universities were established. 
In the second half of the 1970s and the beginning of the 1980s, higher education systems saw 
significant upward changes in their costs due, among other factors, to increased student numbers. 
This tendency stabilized towards the end of the 1980s, and by the end of the next decade student 
numbers had begun a slow decrease in some European countries. This motivated governments to 
implement strategies to measure universities’ performance. 
In Spain, these strategies have assumed major importance. Spanish universities receive public 
funds in the form of lump sums, which are allocated according to certain formulas based on the 
number of students enrolled. Hence, during the period when student numbers were growing quickly, 
higher education financing greatly increased. The decline in numbers in the last few years is raising 
concerns and higher education experts are maintaining that universities must be evaluated to ensure 
efficiency levels. 
Against this context, the carrying out of an assessment of universities activities is complicated 
[1][2]. Universities are involved in three important functions: knowledge production (particularly 
through R&D activities), knowledge transmission (through training, and the publication of research 
results), and knowledge transfer (by providing solutions to the specific problems of social and 
economic agents). There are many studies that have attempted to measure these functions based on 
input and output systems, to show whether or not universities are efficient in these functions. 
However, none of these studies takes account of geographic location. 
Changes in efficiency over a certain period of time can be calculated using the Data Envelopment 
Analysis (DEA) technique. This approach is particularly appealing since it does not require knowledge 
of input or output prices, nor does it require specific behavioural assumptions about the institutions 
under consideration, such as cost minimization or profit or revenue maximization [3][4][5][6].  
Worthington & Lee examine efficiency in the Australian universities sector between 1998 and 2003 
[7] and Flegg et al. examine total efficiency in the British university sector for the period 1980/81 to 
1992/93 [8]. In both studies, the authors use non-parametric techniques in which the selection of 
inputs and outputs used to define the production function for modelling university behaviour (teaching, 
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research and technology transfer) is complicated. Indeed, there is no definitive study that can be 
consulted to guide the selection of inputs and outputs [9][10][11][12][13][14][15]. Most of the indicators 
employed are typical of the ambiguity found in education performance measurements (e.g. good 
degree results may be due to high entry qualifications rather than the effectiveness of the teaching) 
and do not capture the interaction among the various inputs and outputs [16][17] or the limitations of 
the selected output specifications. In addition, for some variables there is no consensus about whether 
they should be considered as inputs or outputs, for example number of undergraduate students, 
research income, research grants, and so on. 
This paper describes a study of the relation between university efficiency and a region’s wealth. 
Although there are many existing studies that measure the results of teaching, such as number of 
students enrolled [18], full-time equivalent students enrolled, student credit hours [19], number of 
degrees conferred [20], number of PhD graduates, etc., and studies that analyse research outputs 
such as publications [21][22], numbers of articles and citations impact factor [23], and/or, in the case 
of inputs, studies that use undergraduate student numbers or doctoral student numbers 
[24][14][25][26] as both a teaching and a research input, along with academic and non-academic staff 
measured as the full-time equivalents or as numbers [21], or staff costs [17], very few studies have 
looked at the influence of the region’s wealth on universities. 
A report was published on the outcome of the collective efforts of nine scholars on the “The Role 
of University in the Regional Innovation System” based on Nordic universities. The project studies the 
impact of universities in different regions [27]. Kelly, Marsh and McNicoll [28][29][30] publish an annual 
report on UK universities and the impact of higher education institutions on the UK economy. Both 
works are focussed on the regional economic impact of universities, but do not analyse the 
relationship between universities and regional growth. 
In the absence of an established measure to evaluate HEI, in this paper we apply, DEA, a 
nonparametric frontier technique, to identify whether the universities in the richest regions are more 
efficient than those universities located in the poorest regions. In order to achieve a homogeneous 
sample, only those public universities in Spain offering generalist studies were included. The period 
studied is 2002 to 2004, and we included the following variables: as inputs we consider total 
expenditure, academic staff and non-academic staff (a proxy for teaching, research and knowledge 
transfer); as outputs we use number of graduates (a proxy for education), publications (a proxy for 
research) and applied research (a proxy for knowledge transfer).  
The paper is organized as follows. Section 2 describes the data; Section 3 briefly outlines the 
methodology; Section 4 presents the results of the efficiency analysis; and Section 5 provides some 
concluding remarks. 
 
 
2. DESCRIPTION OF THE DATA  
 
The data set used was collected as part of the project Advanced Quantitative Methods for the 
Evaluation of the Productivity of Public Sector Research – AQUAMETH - (2002-2007) within the 
framework of PRIME, a European Network of Excellence, supported by the EC Sixth Framework 
Programme. 
Data on public universities in Spain were also collected from various government and institutional 
sources for the academic years 1994/95 to 2003/04. In 2004, there were 48 public institutions, 43 of 
which are considered in this study. The five that were excluded are technical universities (Catalonia 
Technical University, Valencia Technical University, Madrid Technical University and Cartagena 
Technical University) and the National Open University (UNED) which has a very different structure 
from the other universities in the sample. Thus we have a homogeneous sample of generalist 
universities.  
The AQUAMETH data set includes a great deal of information for each public institution, including 
information relating to the accounting system based on a broad classification of appropriations and 
expenditures; human resources data which provides information about the academic and non-
academic staff; enrolment data for undergraduate and graduate programmes; institutional information 
on physical resources; publications data.  
For the purposes of our study, we selected variables related to the selection of inputs and outputs 
such as, total expenses, academic and non-academic staff, graduates, publications and applied 
research. To analyse the possible effect whether efficient universities are located in rich regions, we 
included the GDP per capita as external factor standarized using the PPP in euro. 
Total expenses is based on a broad classification system and refers to expenditure on academic 
staff, expenditure on non-academic staff, running expenses in relation to goods and services, financial 
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expenditures, flows of funds, capital expenses, real investment, and other expenses (financial assets 
plus financial liabilities). The amount is expressed in thousands of euros [31][32][33][34]. 
Academic and non academic staff refers to the number of people working in the university 
(independent of their job). In Spain, the position of researcher does not exist as a separate category. 
Academic staff have both teaching and research duties, although there are no clear rules about 
research responsibilities for academic staff. Non-academic staff include technical and administrative 
staff (INE, several years).  
Data on graduates refers to the numbers of students awarded degrees between 1 January and 31 
December of each year, and corresponds to the academic year [35][36][37]. 
Publications refer to the number of publications attributable to the university. These data are taken 
from the three of the five Web of Science databases: the Sciences Citation Index Expanded, Social 
Sciences Citation Index, and the Arts and Humanities Citation Index. One of the problems with these 
databases is that year refers to the year that the information was entered and not necessarily the year 
that the article was published. Another is that the number of publications per public university was 
calculated through global counting. Thus, if an article is coauthored by researchers from more than 
one university, the article is counted for each university. Also, if the article is included in more than one 
scientific field, it is counted the respective number of times [38]. 
Data on applied research refers to the incomes derived from private contracts under article 83 in 
the LOU (Spanish Higher Education Law). 
Table 1 presents a summary of the descriptive statistics for inputs and outputs across the 43 
universities by year. Sample mean, standard deviation, maximum, minimum, skewness and kurtosis 
are reported. It can be seen that in 2004 on average expenses totalled 156 million euros with 1,852 
academic staff and 921 non-academic staff, i.e. there was one technical/administrative staff member 
for every two academic staff. It can also be seen that, on average, Spanish universities granted 3,614 
degrees, produced 498 publications and performed applied research to the value of 5 million euros. 
Over the sample period, we can see that on average expenditures increased by 24.81 per cent (from 
125 million euros  in 2002 to 156 million euros in 2004), academic staff increased by 5.24 per cent 
(from 1,760 to 1,852), non-academic staff increased by 6.10 per cent (from 868 to 921), number of 
graduates decreased by 13.87 per cent (from 4,196 to 3,614), number of publications increased by 
13.77 per cent (from 437 in 2002 to 498 in 2004) and applied research increased by 38.73 per cent 
(from 3 million euros to 5 million euros). It could be said that, with the exception of the reduced 
number of graduates, these increases in inputs positively affected the increase in outputs. 
The distributional properties of all six variables are shown in Table 1. They appear non-normal. 
Given that the sampling distribution of skewness is normal with a mean of 0 and standard deviation of 
√T/6 where T is the sample size, many of the series are significantly skewed. Since these are also 
positive they signify the greater likelihood of observations lying above rather than below the mean. 
Across each year in the sample period, the most highly skewed variables are non-academic staff and 
graduates. The kurtosis or degree of excess across some variables is also large, indicating leptokurtic 
distributions with extreme observations. Given that the sampling distribution of kurtosis is normal with 
a mean 0 and standard deviation of √T/24 where T is the sample size, many of the estimates are 
statistically significant at any conventional level. Non-academic staff and graduates are again highly 
leptokurtic.  
 
  
3. METHODOLOGY 
 
The methodology employed in this paper to study the relation between the efficiency of Spanish 
public universities and the wealth of the region, for the period 2002 to 2004, is DEA analysis. DEA is 
superior to alternatives, such as the Törnqvist index or the Fisher Ideal index, because this efficiency 
analysis tool examines the relative performance of organizational units that perform similar functions.  
DEA is a non-parametric method, which does not assume any specific production function [39]. In 
DEA, linear programming techniques are used to estimate the production frontier and to calculate the 
unit-specific efficiency scores for each unit in the sample of observations. (Any productive unit, for 
example, a firm, is called a Decision Making Unit (DMU) in DEA language).  
DEA has a number of features that make it more desirable than traditional parametric methods: 1) 
a minimal assumption for the functional specification is required for the underlying production 
technology [40]; 2) it can easily accommodate several input and output variables with different units of 
measurement [41] [26]; and 3) it does not require a priori chosen weights for the aggregation of inputs 
and outputs [42]. Since DEA is a nonparametric method, however, there are no widely accepted 
means to conduct statistical inference and hypothesis testing. Individual efficiency scores may also be 
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sensitive to extreme and influential observations, which can in some cases, affect the placement of the 
best practice frontier. 
The advantages of DEA are clear and, in addition, there are two elements that are critical to the 
strength of the approach: (1) no a-priori structure is placed on the production process of the firm [43]; 
and (2) the models can yield a measure of efficiency even with a very small number of data points 
[44][45][46]. The first point is particularly important because the measure of efficiency is based upon 
the best practice of the DMUs at any of the levels of output observed. 
DEA makes it possible to calculate the efficiency scores under various assumptions of scale 
economies. The CRS (constant returns to scale) model [47] formally introduced linear programming to 
measure technical efficiency with the assumption of constant returns to scale. In the CRS model, 
DMUs adjust their use of inputs or their outputs to reach the production frontier. The VRS (variable 
returns to scale) model [47] removes the assumption of CRS. All models use distance to one of the 
facets of the production or cost frontier to generate an efficiency index. Numerous stochastic 
extensions of the DEA approach allow for both a deterministic and a stochastic element that captures 
random influences on optimization not under the producer's control. 
Both allocative and technical efficiency can be obtained using DEA. Technical efficiency is a 
measure of a DMU's ability to produce at a point on the production frontier and is independent of input 
and output prices. A technically inefficient DMU can become more efficient by: (1) reducing its use of 
inputs while maintaining its outputs constant; (2) increasing its outputs while maintaining its inputs 
constant; or (3) changing both its inputs and outputs. Hence, measures of technical efficiency must 
specify the adjustment strategy chosen by the DMU. It is difficult to separate the effects of 
technological progress and technical inefficiency because both can contribute to an increase in 
outputs (or a decrease in inputs). 
Allocative efficiency is a measure of the DMU's ability to produce in an economically efficient 
manner while at the production frontier (i.e. allocative inefficiency measures the degree by which a 
firm fails to allocate inputs optimally to the production process at prevailing input prices). Like technical 
efficiency, the measure of allocative efficiency can have an input orientation (minimize the cost of 
inputs), an output orientation (maximize revenue), or a mixed input and output orientation (maximize 
profits).  
DEA also makes it possible to apply different analyses according to the model’s orientation. A DEA 
model with an input orientation seeks a projected point such that the proportional reduction in inputs is 
maximized. A DEA model with an output orientation seeks a projected point such that the proportional 
augmentation in outputs is maximized [48]. The model’s orientation is conditioned by the nature of the 
problem [49], although in many cases the orientation will have a minor influence on efficiency scores 
[50]. 
 
 
4. RESULTS 
 
We analysed the technical efficiency of Spanish public universities offering generalist studies, and 
their returns to scale, for the period 2002 to 2004. We present the results by years. 
We analysed a “general model” including as input total expenses, numbers of academic and non-
academic staff, and as outputs graduates, publications and applied research. In order to explore 
where the most efficient universities are geographically located a new variable was included in the 
analysis as external factor, GDP per capita by region. 
The “a-b-c” analysis explores the relative efficiency for each university by year. We applied the 
DEA technique by year for the CRS and VRS models. The results are presented in Table 2. 
In 2002, the mean efficiency in Spanish public universities was 70.53 in CRS. When a university 
scores 100 points on its efficiency index it is an efficient university. In 2002, there were 12 efficient and 
31 inefficient universities, with a mean efficiency of 68.46 points. If we consider the VRS the main 
efficiency was 74.41 points. In this case, there were 21 efficient and 22 inefficient universities with a 
mean efficiency of 72.68. The most inefficient university in the CRS model was the Rey Juan Carlos 
University (37.88), followed by Jaume I University (43.13). These universities had the lowest efficiency 
in the VRS model although results were slightly better than in the CRS model. It should be noted that 
although there were universities that were inefficient in the CRS model, but not in the VRS model the 
reverse did not occur. The biggest differences in the efficiency indexes of the two models were for 
Pablo Olavide University and University of la Rioja.  
In 2003, the mean efficiency under the CRS model was 63.61. In this year there were 11 efficient 
universities and 32 inefficient with a mean efficiency of 63.72. If we consider the VRS the main 
 
5
efficiency was 69.03 points. In this case, here were 22 efficient universities and 21 inefficient with a 
mean efficiency of 74.27. Rey Juan Carlos University was the most inefficient in both models, followed 
by University of la Laguna in the CRS model and University of Alcalá de Henares in the VRS model.  
In 2004, the mean efficiency in Spanish public universities under the CRS model was 83.23. In 
2004 there were 16 efficient universities and 27 inefficient with a mean efficiency of 79.45 points. 
Under the VRS model the main efficiency was 84.03 points. In this case there were 24 efficient 
universities and 19 inefficient with a mean efficiency of 82.15. The most inefficient university in the 
CRS model was Pablo Olavide University (54.26), and University of la Laguna (58.55) in the VRS 
model. 
We can see that in both models the mean efficiency increases consecutively, although the 
efficiency level was lower in “b” period than in the “a” period. Moreover, the percentage of efficient 
universities increases in both models. Of the 43 universities, 6 were efficient in all periods and in both 
models (University of Sevilla, Autonoma de Barcelona University, University of Barcelona, University 
of Valencia, University of Santiago and Autonoma de Madrid University). There were 14 universities 
which were efficient in all periods under the VRS model, including the University of Granada, 
University of Jaén, Pablo de Olavide University, and University of Cantabria, among others. However, 
there were no universities that were efficient in all years in the CRS model and not efficient in the VRS 
model. 
Our results by regions show the relationship (or non-relationship) between university efficiency and 
regional wealth (see Table 3).  
Although the richest regions have more higher education institutions, the mean efficiency by region 
shows that there is no direct relation between geographical location and efficiency. That is, we can 
see that there are efficient universities, and inefficient universities but with a high efficiency index, 
located in the poorest regions (regions with a GDP per capita lower than 18,200) in all periods and in 
both models. This applies to the University of Extremadura, University of Cantabria, University of 
Asturias and University of A Corunya, among others. We can also see that some of the most 
inefficient universities are located in the richest regions (regions with a GDP per capita higher than 
18,201), in all periods, and in both models (e.g. University of Balearic Islands, University of La Rioja 
and University of Navarra). 
In order to check these results, we applied the Spearman Rho correlation (because the variables 
are not normally distributed) which tells us the magnitude and direction of the association between two 
variables that are on an interval or ratio scale. This produced a low correlation between GDP per 
capita and the efficiency indexes in the CRS and VRS models (r = .043 and r = -.186 respectively); we 
can see that in the CRS model the two variables have a positive relationship and that in the VRS 
model they are negatively correlated (Table 4). 
 
 
5. CONCLUSIONS 
 
This paper has examined the efficiency of Spanish public universities in the period 2002 to 2004, 
using a robust nonparametric frontier technique, DEA, which is a tool for benchmarking and ranking 
the assignment of decision-making units. The inputs in the analysis were total expenditure, academic 
staff and non-academic staff (proxies for teaching, research and knowledge transfer), and the outputs 
were graduates (proxy for education), publication (proxy for research) and applied research (proxy for 
knowledge transfer). 
In both the CRS and VRS models mean efficiency increases consecutively, although efficiency 
levels were lower in 2003 than 2002. Moreover, the percentage of efficient universities increases in 
both models. Of the 43 universities in the sample, 6 were efficient in all periods and in both models; 14 
universities were efficient in all periods in the VRS model; no universities that were efficient under 
CRS model in all years were not efficient in the VRS model. 
Finally, the results by regions show that universities located in the riches regions are not always 
more efficient than universities in poor regions. 
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Tables and Figures 
 
Table 1. Descriptive statistics for inputs and outputs across the 43 universities by year. 
Year Statistics Expenses (thousand €) 
Academic 
Staff (number)
Non-acad. 
Staff (number)
Graduates
(number) 
Publications 
(number) 
Applied 
Research 
(thousand €) 
GDp per 
capita (PPP 
euro) 
Mean 124,996.82 1,760.23 868.26 4,196.30 437.47 3,706.46 17,380.84
Std.desviation 81,382.25 1,199.40 640.32 3,285.93 410.71 3,524.55 3,769.71
Minimum 28,227.68 419 217 826 22 402.39 11,417
Maximum 419,468.33 6,021 3,509 15,770 2,150 13,475.95 23,541
Skewness 1.62 1.58 2.11 1.46 2.15 1.42 0.33
2002 
Kurtorsis 3.07 2.84 5.99 2.31 6.15 1.12 -1.29
Mean 140,501.82 1,810.28 908.28 4,178.40 495.86 4,424.22 18,346.73
Std.desviation 91,651.96 1,193.03 646.04 3,172.51 442.25 4,035.72 3,809.92
Minimum 31,895.49 305 235 630 41 379.21 12,234
Maximum 454,347.56 5,961 3,540 13,826 2,250 15,362.36 24,582
Skewness 1.63 1.50 2.03 1.30 1.97 1.35 0.35
2003 
Kurtorsis 2.88 2.50 5.55 1.08 4.82 0.90 -1.28
Mean 156,006.82 1,852.28 921.19 3,614.35 497.72 5,141.98 19,379.80
Std.desviation 104,681.82 1,192.84 663.56 2,644.52 440.35 4,966.53 3,915.55
Minimum 32,650.32 477 236 267 71 94.31 13,101
Maximum 489,370.91 5,896 3,563 13,924 2,238 19,625.78 25,818
Skewness 1.72 1.48 1.96 1.76 1.99 1.50 0.37
2004 
Kurtorsis 3.21 2.21 4.94 4.32 4.88 1.62 -1,26
02-
04 
Mean 
Variation 24.81% 5.24% 6.10% -13.87% 13.77% 38.73% 11.50%
 
 
Table 2. Spanish public universities efficiency by year and model. 
2002 2003 2004 
Region University 
CRS_02 VRS_02 CRS_03 VRS_03 CRS_04 VRS_04
U. Almería 62.01 89.72 60.15 100.00 87.46 100.00
U. Cádiz 59.38 64.78 52.67 71.38 94.09 96.72
U. Córdoba 79.42 100.00 70.48 100.00 81.95 92.67
U. Granada 98.74 100.00 100.00 100.00 100.00 100.00
U. Huelva 65.15 68.74 60.56 100.00 91.60 100.00
U. Jaén 70.37 100.00 59.85 100.00 88.10 100.00
U. Málaga 65.63 81.70 82.26 100.00 100.00 100.00
U. Pablo de  Olavide 51.52 100.00 48.87 100.00 54.26 100.00
Andalucía 
U. Sevilla 100.00 100.00 100.00 100.00 100.00 100.00
Aragón U. Zaragoza 84.38 85.64 100.00 100.00 100.00 100.00
Asturias U. Oviedo 96.76 100.00 71.70 85.67 94.19 94.36
I. Baleares U. Islas Baleares 45.88 51.52 49.92 62.18 64.84 85.00
U. la Laguna 49.14 52.34 41.66 49.70 57.96 58.55
I. Canarias 
U. las Palmas 100.00 100.00 84.84 92.15 74.21 74.37
Cantabria U. Cantabria 97.71 100.00 100.00 100.00 100.00 100.00
U. Autónoma   Barcelona 100.00 100.00 100.00 100.00 100.00 100.00
U. Barcelona 100.00 100.00 100.00 100.00 100.00 100.00
U. Girona 68.42 84.79 68.27 80.31 83.76 86.15
U. Lleida 76.74 100.00 55.54 92.61 83.32 91.11
U. Pompeu Fabra 56.99 66.15 47.77 51.85 91.40 99.30
Cataluña 
 
U. Rovira I Virgili 100.00 100.00 100.00 100.00 92.53 100.00
Castilla la Mancha U. Castilla-la Mancha 68.69 71.67 62.37 80.32 92.37 93.44
U. Alicante 52.13 56.33 49.43 56.08 68.96 68.29
U. Jaume I  43.13 50.84 51.31 53.35 68.34 75.57
C. Valenciana 
U. Miguel Hernánz  95.66 100.00 78.68 100.00 78.27 100.00
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U. Valencia  100.00 100.00 100.00 100.00 100.00 100.00
U. Burgos 65.09 87.00 54.57 91.32 88.32 100.00
U. León 57.68 70.08 65.20 76.93 100.00 100.00
U. Salamanca 100.00 100.00 100.00 100.00 92.93 94.57
Castilla y León 
U. Valladolid 78.63 79.79 81.79 88.75 100.00 100.00
Extremadura U. Extremadura 100.00 100.00 77.18 100.00 100.00 100.00
U. la Coruña 83.19 94.61 72.91 97.05 91.34 93.47
U. Santiago   100.00 100.00 100.00 100.00 100.00 100.00Galicia 
U. Vigo 80.69 99.26 69.25 100.00 100.00 100.00
U. Alcalá   Henares 62.57 65.93 48.49 49.61 64.93 65.17
U. Autónoma   Madrid 100.00 100.00 100.00 100.00 100.00 100.00
U. Carlos III   Madrid 68.14 74.33 72.34 79.32 69.99 69.06
U. Complutense   Madrid 100.00 100.00 94.96 100.00 100.00 100.00
Madrid 
U. Rey Juan Carlos 37.88 46.93 34.04 45.31 61.41 68.56
Murcia U. Murcia 64.11 71.90 55.27 68.91 79.95 80.19
Navarra U. Pública   Navarra 68.68 84.99 74.31 91.51 66.02 74.22
País Vasco U. País Vasco 100.00 100.00 94.87 95.40 100.00 100.00
La Rioja U. la Rioja 67.74 100.00 47.51 100.00 82.74 100.00
 Mean 70.53 74.41 63.61 69.03 83.23 84.03
 Efficient    
 Lowest Efficiency (by year and model)   
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Table 3. Spanish public universities efficiency and region wealth. 
2002 2003 2004 
 
< 
15600 
15601-
18200 
18201-
20800 
20801-
23400 
> 
23401
< 
15600
15601-
18200 
18201-
20800 
20801-
23400 
> 
23401
< 
15600 
15601-
18200
18201-
20800 
20801-
23400 
> 
23401
BCC 89,4 . . . . 96,8 . . . . 98,8 . . . .Andalucía 
CCR 72,5 . . . . 70,5 . . . . 88,6 . . . .
BCC . . 85,6 . . . . 100,0 . . . . . 100,0 .Aragón 
CCR . 84,4 . . . . . 100,0 . . . . . 100,0 .
BCC 100,0 . . . . . 85,7 . . . . 94,4 . . .Asturias 
CCR 96,8 . . . . . 71,7 . . . . 94,2 . . .
BCC . . . 51,5 . . . . 62,2 . . . . 85,0 .I. Baleares 
CCR . . . 45,9 . . . . 49,9 . . . . 64,8 .
BCC . 76,8 . . . . 77,4 . . . . . 86,0 . .C. Valenciana
CCR . 72,7 . . . . 69,9 . . . . . 78,9 . .
BCC . 76,2 . . . . 70,9 . . . . 66,5 . . .I. Canarias 
CCR . 74,6 . . . . 63,3 . . . . 66,1 . . .
BCC . 100,0 . . . . 100,0 . . . . . 100,0 . .Cantabria 
CCR . 97,7 . . . . 100,0 . . . . . 100,0 . .
BCC 71,7 . . . . 80,3 . . . . 93,4 . . . .Castilla la  
Mancha CCR 68,7 . . . . 62,4 . . . . 92,4 . . . .
BCC . 84,2 . . . . 89,3 . . . . . 98,6 . .Castilla León 
CCR . 75,4 . . . . 75,4 . . . . . 95,3 . .
BCC . . . 91,8 . . . . 87,5 . . . . . 96,1Catalunya 
CCR . . . 83,7 . . . . 78,6 . . . . . 91,8
BCC 98,0 . . . . 99,0 . . . . . 97,8 . . .A Corunya 
CCR 88,0 . . . . 80,7 . . . . . 97,1 . . .
BCC 100,0 . . . . 100,0 . . . . 100,0 . . . .Extremadura 
CCR 100,0 . . . . 77,2 . . . . 100,0 . . . .
BCC . . 100,0 . . . . 100,0 . . . . . 100,0 .La Rioja 
CCR . . 67,7 . . . . 47,5 . . . . . 82,7 .
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BCC . . . . 77,4 . . . . 74,8 . . . . 80,6Madrid 
CCR . . . . 73,7 . . . . 70,0 . . . . 79,3
BCC 71,9 . . . . . 68,9 . . . . 80,2 . . .Murcia 
CCR 64,1 . . . . . 55,3 . . . . 80,0 . . .
BCC . . . 85,0 . . . . . 91,5 . . . . 74,2Navarra 
CCR . . . 68,7 . . . . . 74,3 . . . . 66,0
BCC . . . 100,0 . . . . 95,4 . . . . . 100,0País Vasco 
CCR . . . 100,0 . . . . 94,9 . . . . . 100,0
BCC . 74,4 . . . . . 69,0 . . . . 84,0 . .Spain 
CCR . 70,5 . . . . . 63,6 . . . . 83,2 . .
 Efficient universities localized in poorest regions  
 Inefficient universities localized in richest regions  
 
 
Table 4. Spearman Rho Correlation. 
 
 
 
